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COOLING COMPRESSION SLEEVE a knee , the injured human or animal is unlikely to be able to 
walk while the cold object is applied to the joint at the same 

CROSS REFERENCE TO OTHER time . And in general , this strategy is only able to cool a 
APPLICATIONS relatively small area at a time , such as one side of a joint or 

5 limb . Further , injured or post - surgical patients may in some 
This Application claims priority to and incorporates fully cases not possess sufficient mobility to employ this strategy , 

by reference U.S. Provisional Application No. 62 / 362,477 , as they may be unable to hold the cold object in place for an 
Cooling Compression Sleeve , filed on Jul . 14 , 2016 . adequate period of time . In a case where cooling therapy is 

applied to an injured animal , a human may be required to 
STATEMENT REGARDING FEDERALLY 10 hold the cold object in contact with the animal for the 

SPONSORED RESEARCH OR DEVELOPMENT duration of the therapy session , often while attempting to 
limit or restrain movement of the injured limb by the animal . 

Not applicable . Committed athletes , such as those at the professional and 
collegiate levels , routinely seek the benefits of cooling 

BACKGROUND 15 therapy by using ice baths . Ice baths are for many such 
athletes the cooling therapy strategy of choice , and are 

The present invention is directed generally to a device for employed after most training sessions and competitions . Ice 
providing cooling therapy , and , optionally , compression baths can take the form of large tubs filled with cold water , 
therapy , to a human or animal suffering sore muscles or often supplemented with ice . Other systems are available 
joints or athletic injury , to a human or animal seeking to 20 that feature tubs of water actively cycled through a cooling 
avoid an athletic or overuse injury , or to a human or animal mechanism . To use the ice bath , athletes submerge them 
recovering from surgery or other injury . selves in the water at least until the site desired to be treated 

Cooling therapy is used both as treatment for injury and is underwater . Ice bath sessions routinely last for 10 to 15 
as a prophylactic measure to prevent injury , and also to minutes . Ice bath water temperature can vary , widely but 
mitigate pain and inflammation in joints and muscles asso- 25 generally ranges from several degrees above freezing to 
ciated with strenuous use , and pain and inflammation caused about 17 ° C. In all cases , ice bath cooling strategies require 
by trauma , such as surgery . It is well known that cooling of a user to endure significant discomfort , as the user must 
an injury site ( usually with ice ) after injury , athletic use , expose much more of their body to uncomfortably cold 
overtraining , or trauma such as surgery can reduce swelling temperatures than is required by other strategies . Ice baths 
and inflammation and speed recovery . It is further known 30 suffer additional disadvantages , such as the difficulty of 
that cooling an uninjured site after use , such , as for example , maintaining a sufficiently low bath temperature during 
cooling of the knee joints after running , can reduce the extended or repeated uses , and the difficulty of maintaining 
chances of future injury to that site . Cooling reduces pain , hygienic conditions in the bath after multiple athletes — often 
reduces inflammation , reduces tissue damage , and has also still sweaty or dirty from training or competition have used 
been shown to have a positive effect on athletic perfor- 35 it . Ice baths also deny a user the ability to walk or perform 

most other tasks during the therapy session , regardless of the 
Cooling therapy is known to be particularly beneficial to location of the site being treated . Additionally , the use of ice 

human athletes or animals whose performance requires baths is typically unsuitable for treatment of injured animals , 
repetitive movement or imposes repeated mechanical stress as it may be exceptionally difficult or impossible to sub 
on the same joint or joints . Baseball pitchers , for example , 40 merge an injured animal in such an ice bath for a sustained 
endure strenuous repeated use of the elbow and shoulder period of time . 
joints of their pitching arm . Runners , for example , endure 
strenuous repeated use of the knee and ankle joints . For SUMMARY 
further non - limiting example , animals used for sport or 
competition , such as horses used in racing , jumping , or 45 The present invention , in its various aspects , is directed to 
hunting activities , are susceptible to injuries to the knee and a device for providing cooling therapy to the limbs of 
ankle joints , which are often difficult to treat for such injured humans or animals , and particularly to the knee , shoulder , 
animals . Such athletes and animals often employ therapeutic and elbow joints , while allowing the human or animal 
strategies such as cooling to delay , mitigate , prevent , or treat receiving the cooling therapy to be mobile and to perform 
injuries to specific joints or areas . Cooling therapy is also 50 other tasks during the therapy session without significant 
known to be particularly advantageous for post - surgical limitation and without creating discomfort in other areas of 
patients , whether human or animal , for whom cooling the body . The present invention , in its various aspects , is also 
therapy can reduce post - surgical pain and inflammation and directed to a device for providing cooling therapy to the 
speed recovery . entire circumferential surface of a limb or joint while 

In many cases , cooling therapy is needed on a limb , 55 enjoying the aforementioned benefits . Although particular 
particularly at a site such as a knee , shoulder , or elbow . It is aspects and versions of the invention are discussed herein , 
a known challenge in the art to provide adequate cooling to the invention is not limited thereby , and additional aspects 
these areas without creating undue discomfort or inconve- and versions will be apparent from this description and the 
nience for the injured human or animal . For example , drawings . 
cooling therapy in its simplest form known to the art 60 The present invention , in one illustrative embodiment , is 
involves holding a cold object , such as an ice - filled towel , a three - layered sleeve comprising a bottom layer , a middle 
against the affected site . This form of cooling therapy has a layer connected to the bottom layer , and a top layer con 
number of disadvantages , however , such as requiring a user nected to the middle layer . A first void between the bottom 
to hold a cold object during the entirety of the therapy layer and middle layer is filled with a disposable , or , 
session , denying the user the use of the hand holding the 65 preferably , reusable cooling agent , such as water , salt , and 
object and causing discomfort in the hand used to hold the corn starch , antifreeze , an antifreeze / water mixture , a water / 
cooling object . In a case where cooling therapy is applied to ammonium nitrate mixture , or a water / propylene glycol 

mance . 
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mixture or gel , as would be apparent to one skilled in the art . application of a suitable coating or film layer . Suitable 
The cooling agent may be free flowing throughout the first materials for the second surface 5 include , but are not 
void , or the first void may alternately be divided into limited to , flexible silicone , neoprene , and other flexible 
chambers or , preferably , filled with a sponge , mesh , or other water impermeable materials . 
agent to ensure the relatively equal distribution of the 5 As will be apparent to one skilled in the art , the bottom 
cooling agent throughout the void . layer 1 ( as well as the middle layer 11 and top layer 25 ) of 
A second void between the middle layer and top layer is this invention may be composed of a single material , or may 

deflatably inflatable using an air inflation means such as a comprise a composite of multiple materials . And , whether a 
valve , and / or , optionally , a pump assembly attached or single material or a composite , the surfaces of the layers may 
attachable to the outer surface of the top layer . The sleeve 10 optionally or additionally be coated with one or more films 
materials are preferably selected , and the sleeve is preferably or coating to assist with the desired permeability , thermal 
configured , so that the bottom layer has relatively high conductivity , or other characteristics . For example , in the 
thermal conductivity , and the middle and / or top layers have bottom layer 1 , the first surface 3 and second surface 5 may 
relatively high thermal insulation . When the sleeve is in be composed of different materials joined to each other , or 
place on a user's joint or limb , inflation of the second void 15 the bottom layer 1 may be of homogenous construction , 
compresses the sleeve to force the cooling agent into close using a material suitable for prolonged skin contact , suffi 
contact with the bottom layer and the bottom layer into close ciently impermeable , and providing desired thermal conduc 
contact with the limb , providing cooling to substantially the tivity . In this preferred embodiment , the bottom layer 1 is a 
entirety of the circumferential surface of the area of desired composite , with the first surface 3 comprising a cotton layer 
treatment . 20 and the second surface 5 comprising a flexible silicone layer . 

The first void 7 is substantially filled with a cooling agent 
BRIEF DESCRIPTION OF THE DRAWINGS 9. The first void 7 is configured to keep the cooling agent 9 

substantially evenly disposed around the circumference of 
The invention is disclosed in respect to , but not limited to , the sleeve when the sleeve is compressed in use . The first 

the various embodiments disclosed in the drawings accom- 25 void 7 may comprise the entirety of the area between the 
panying herewith , wherein : second surface 5 of the bottom layer 1 and the third surface 

FIG . 1 shows a perspective view of an embodiment of the 13 of the middle layer 11. Alternately , the first void 7 may 
present invention ; be divided into two , three , four , or more chambers 15 by the 

FIG . 2 shows a perspective view of an unattached imposition of walls 17 connecting the second surface 5 to the 
embodiment of the present invention ; 30 third surface 13. Preferably , the first void 7 is filled with a 
FIG . 3 shows a perspective view of an embodiment of the flexible liquid - retaining agent 19 such as a mesh or sponge 

present invention ; to assist with the even distribution of cooling agent 9 
FIG . 4 shows an exploded view from the inside of an throughout the entirety of the first void 7 . 

embodiment of the present invention ; The cooling agent 9 is a liquid , gel , or highly flexible and 
FIG . 5 shows an exploded view from the outside of an 35 flowable solid that can be brought to a sufficiently low 

embodiment of the present invention ; and temperature to serve as a cooling agent 9 in cooling therapy 
FIG . 6 shows an exploded view of a preferred valve and that has a sufficiently high specific heat to remain cool 

system of an embodiment of the present invention . for at least ten , and preferably at least fifteen minutes , the 
duration of a typical therapy session , while in contact with 

DESCRIPTION OF EMBODIMENTS 40 the body heat exuded by a human or animal's limb . Suitable 
cooling agents 9 may include single - use chemicals , such as 

In a preferred embodiment , the present invention consists the water / ammonium nitrate mixtures used in disposable 
of a tubular sleeve with three layers , that is in this preferred cooling packs known to the art . Preferably , the cooling agent 
form portable , cleanable , reusable , and useful to provide 9 is reusable . Suitable reusable cooling agents 9 include , for 
cooling therapy to limbs and particularly to the shoulder , 45 example , water and water / propylene glycol mixtures and 
elbow , and knee joints . water / antifreeze mixtures and gels such as those used in 

Referring now to this preferred embodiment , the sleeve of reusable cooling packs . Other suitable disposable or reus 
the present invention comprises a flexible bottom layer 1 . able cooling agents 9 will be apparent to one skilled in the 
The bottom layer 1 has a first surface 3 and a second surface a art . 
5 opposite the first surface 3. The bottom layer 1 as a whole 50 Defining the outer circumference of the first void 7 is a 
is composed of a material or materials selected for relatively flexible middle layer 11. The middle layer 11 preferably has 
high thermal conductivity to assist with cooling of the user's relatively low thermal conductivity , so as to insulate the 
selected limb or joint . The first surface 3 is adapted for cooling agent 9 within the first void 7 from ambient envi 
non - irritating contact with the skin of a user , and preferably ronmental or atmospheric heat . The middle layer 11 com 
for prolonged contact of 15 minutes or more . The first 55 prises a third surface 13 facing the first void 7 and a fourth 
surface 3 is further composed substantially of a material surface 21 opposite the third surface 13. The third surface 13 
suited to engage in such prolonged contact without causing is adapted to be substantially impermeable to the cooling 
undue irritation or damage to a user's skin . Suitable mate- agent 9. Suitable materials for the third surface 13 include 
rials for the first surface 3 materials include cotton , micro- those same materials suitable for the second surface 5. The 
fiber , or other water absorbent materials common to cloth- 60 fourth surface 21 faces a second void 23 , and is substantially 
ing , as would be appreciated by one skilled in the art . impermeable to air . Suitable materials for the fourth surface 

The second surface 5 is opposite the first surface 3 and 21 also include those suitable for the second surface 5 . 
resultantly faces an interior first void 7. The second surface Preferably , the middle layer 11 is of homogenous construc 
5 is adapted to form a surface substantially impermeable to tion and is made of flexible silicone such that both the third 
a cooling agent 9 filling the first void 7. The impermeability 65 surface 13 and fourth surface 21 comprise flexible silicone . 
of the second surface 5 may be achieved either through the The second void 23 is defined by the fourth surface 21 and 
selection of the material of its composition , or by the by a flexible top layer 25 , which comprises a fifth surface 27 

a 

a 
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facing the second void 23 and a sixth surface 29 opposite the and corresponding threading on the inner surface of the first 
fifth surface 27. The second void 23 comprises a selectively aperture 43. Optionally , the top layer 25 may further com 
inflatable air bladder 31. When the sleeve is placed on a prise an integral pump 35 for inflation of the inflatable air 
user's limb and the second void 23 is inflated , the middle bladder 31 . 
layer 11 and bottom layer 1 are forced inward with the first 5 The bottom layer 1 , middle layer 11 , and top layer 25 are 
surface 3 biased against a user's skin or clothing , compress- joined and sealed at their top and bottom edges , resulting in 
ing the sleeve and ensuring that the cooling agent 9 is in the first void 7 and second void 23 generally comprising 
substantial thermal connection with substantially all of the closed , substantially impermeable , annular containers , and 
circumference of the portion of the user's limb covered by further resulting in a device with the general form of an open 
the sleeve . When the second void 23 is deflated , the sleeve 10 sleeve or cylinder . 
relaxes , allowing easy removal . While the device as described in the embodiments above 

The fifth surface 27 is substantially impermeable to air . is a unitary sleeve , in alternate embodiments , the device may 
The sixth surface 29 faces the outer environment , and is comprise a detachable sleeve in the nature of a blood 
adapted to resist the abrasions , collisions , and wear of pressure cuff . In these detachable sleeve embodiments , the 
clothing in normal use , and preferably is adapted to resist 15 device when not in use forms a flat , generally rectangular 
punctures of the second void 23 or first void 7. Like the sheet . The sixth surface 29 in these embodiments further 
bottom layer 1 and middle layer 11 , the top layer 25 may be comprises a fastening means 37 for fastening the relatively 
of homogenous or composite construction , and , in either flat sheet of the device to itself to form an annular structure 
case , may optionally achieve desired structural properties by in the nature of a sleeve or ring . In further alternate embodi 
coating , or , in the case of the sixth surface 29 , covering with 20 ments , such as ones used to treat an injured shoulder , the 
a cloth or a flexible or rigid protective shell . Preferably , the device may comprise a sleeve coupled to additional cooling 
top layer 25 is of homogenous construction and is composed portions that , when in use , are wrapped around the user's 
of nylon . The top layer 25 may optionally include one or torso and optionally secured in place by a fastening means 
more materials adapted to provide relatively low thermal 37. Suitable fastening means 37 for any embodiment include 
conductivity and relatively high insulative properties to the 25 hook - and - loop fasteners , buttons , zippers , adhesives , snaps , 
layer . and other mechanical and clothing fasteners as would be 

The top layer 25 further comprises a valve 33 to permit appreciated by one skilled in the art . 
the inflation and / or deflation of the second void 23 with air . A user employs the device by activating the cooling agent 
The valve 33 can be attachable to a pump 35 , or , optionally , 9 ( by , for example , placing the device in a refrigerator or 
can be inflatable by mouth , or can be of any other type 30 freezer to cool a reusable cooling agent 9 , or by chemically 
known to the art for selectable inflation and deflation . As activating a disposable cooling agent 9 ) until the device is of 
would be appreciated by one skilled in the art , suitable a desired temperature for cooling therapy . With the second 
materials for the valve 33 would include any material void 23 substantially deflated , the user slips the limb desired 
commonly used in the art that is impermeable to air , such as to be treated into the sleeve and places the device on a limb 
metal or polymer . In a preferred embodiment , the valve 33 35 over the joint or site targeted for treatment . The user then 
comprises a valve base 39 with a first aperture 43 oriented inflates the second void 23 until the device is compressed to 
orthogonally to the length of the valve base 37 and a second a desired pressure . The valve 33 is then closed . In this way , 
aperture 45 coupled to the first aperture 43 and oriented the user has the use of both hands and substantially full 
coaxially to the valve base 39. The valve base 39 further mobility while cooling therapy is being applied . The device 
comprises a tubular first member 47 oriented coaxially to the 40 further suffers few to none of the hygiene and discomfort 
length of the valve base 37 and substantially aligned with the drawbacks of other cooling therapy strategies known to the 
second aperture 45. A tubular second member 49 is coupled art , and applies cooling therapy to the entire circumferential 
to the first member 47 , and a tube insert 55 is removably area of the target joint or site . 
coupled to the second member 49 . In another embodiment , a user employs the device by 

In use , tubing 51 that is coupled at one end to the 45 activating the cooling agent 9 ( by , for example , placing the 
inflatable air bladder 31 is inserted through the second device in a refrigerator or freezer to cool a reusable cooling 
aperture 45 and removably coupled to the first member 47 . agent 9 , or by chemically activating a disposable cooling 
Tubing 51 that is coupled at one end to a pump 35 is agent 9 ) until the device is of a desired temperature for 
removably coupled to the tube insert 55 , which is removably cooling therapy . With the second void 23 substantially 
coupled to the second member 49. The inflatable air bladder 50 deflated , the user wraps the device around the limb desired 
31 may then be inflated to a desired pressure by pumping air to be treated over the joint or site targeted for treatment and 
using the pump 35 , wherein the air flows in a direction from fastens the device to itself to form a sleeve over the desired 
the pump 35 , through the tubing 51 coupled to the pump 35 , treatment site . The user then inflates the second void 23 until 
through the tube insert 55 , the second member 49 , and the the device is compressed to a desired pressure . The valve 33 
first member 47 , and then through the tubing 51 coupled to 55 is then closed . In this way , the user has the use of both hands 
the first member 47 , and ultimately , into the inflatable air and substantially full mobility while cooling therapy is being 
bladder 31. The selected air pressure inside the inflatable air applied . The device further suffers few to none of the 
bladder 31 may then be substantially maintained by inserting hygiene and discomfort drawbacks of other cooling therapy 
a plug member 53 into the first aperture 43 to compress the strategies known to the art , and applies cooling therapy to 
portion of the tubing 51 that is inserted through the second 60 the entire circumferential area of the target joint or site . 
aperture 45 , thus substantially restricting air flow in either While the present invention has been illustrated by the 
direction through the tubing 51 coupled to the inflatable air description of specific embodiments thereof , and while the 
bladder 31. As would be appreciated by one skilled in the art , embodiments have been described in considerable detail , it 
the plug member 53 may be secured inside the first aperture is not intended to restrict or in any way limit the scope of the 
43 by any means commonly used in the art , but the plug 65 appended claims to such detail . The various features dis 
member 53 is preferably secured inside the first aperture 43 cussed herein may be used alone or in any combination . 
with threading on the outer surface of the plug member 53 Additional advantages and modifications will readily appear 

a 
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to those skilled in the art . The invention in its broader 6. The device of claim 1 , wherein said first void comprises 
aspects is therefore not limited to the specific details , rep- the entirety of the volume between said second surface of 
resentative apparatus and methods and illustrative examples said bottom layer and said third surface of said middle layer . 
shown and described . Accordingly , departures may be made 7. The device of claim 1 , wherein said first void comprises 
from such details without departing from the scope or spirit 5 one or more chambers divided by walls , wherein each wall 
of the general inventive concept . connects said second surface to said third surface . 
What is claimed is : 8. The device of claim 1 , wherein said cooling agent is 1. A cooling compression sleeve device for providing reusable . therapy to limbs , said device comprising : 9. The device of claim 8 , wherein said cooling agent a flexible bottom layer comprising a first surface and a 10 comprises at least one of a water - propylene glycol mixture second surface opposite said first surface ; or a water - antifreeze mixture . an interior first void facing said second surface and 10. The device of claim 1 , wherein said middle layer forming a closed container that is only filled with a 

liquid cooling agent , wherein said second surface is insulates said cooling agent from environmental or atmo 
impermeable to said cooling agent and said cooling 15 spheric heat external to said first void . 
agent is in contact with said second surface ; 11. The device of claim 1 , wherein said sixth surface is 

a flexible middle layer comprising a third surface facing adapted to resist abrasions and collisions and further adapted 
said first void and a fourth surface opposite said third to resist punctures of said second void or said first void . 
surface , wherein said third surface is impermeable to 12. The device of claim 11 , wherein said top layer 
said cooling agent , and wherein said fourth surface is 20 comprises nylon . 
impermeable to air ; 13. The device of claim 1 , further comprising tubing 

an interior second void facing said fourth surface , wherein coupled at one end to the inflatable air bladder and inserted 
said second void comprises a selectively inflatable air at another end through the second aperture and removably 
bladder ; coupled to said first member , and further comprising tubing 

a flexible top layer comprising a fifth surface facing said 25 coupled at one end to said pump and removably coupled at 
second void and a sixth surface opposite said fifth another end to said tube insert . 
surface , wherein said fifth surface is impermeable to 14. The device of claim 13 , further comprising a plug 
air , wherein said sixth surface faces an outer environ member , wherein said plug member is securably insertable 
ment ; and into said first aperture and adapted to restrict air flow in a valve coupled to said air bladder , wherein said valve is 30 either direction through the tubing coupled to said inflatable removably attachable to tubing , and wherein said tub air bladder and inserted through said second aperture . ing is coupled to a pump , wherein said valve comprises 
a valve base with a first aperture oriented orthogonally 15. The device of claim 1 , wherein said device comprises 
to the length of said valve base and a second aperture a detachable sleeve comprising a generally flat rectangular 
coupled to said first aperture and oriented coaxially to 35 sheet , and wherein said sixth surface further comprises a 
the valve base , wherein said valve base further com fastener configured to fasten the relatively flat sheet of the 

device to itself to form an annular structure in the form of a prises a tubular first member oriented coaxially to the sleeve or ring . length of said valve base and substantially aligned with 
said second aperture , wherein a tubular second member 16. The device of claim 14 , wherein said plug member is 
is coupled to said tubular first member , and wherein a 40 movable within said first aperture from a first member 
tube insert is removably coupled to said tubular second position to a second member position , said plug member 
member , wherein said tubular second member extends being configured to compress said tubing and restrict air 
orthogonally with said tubular first member . flow through said tubing when in said first member position 

2. The device of claim 1 , wherein said bottom layer and to allow air flow through said tubing when in said 
second member position . comprises a material with high thermal conductivity . 

3. The device of claim 2 , wherein said first surface 17. The device of claim 16 , wherein said plug member 
comprises a water absorbent material . includes a plurality of threads configured to secure said plug 

member within said first aperture . 4. The device of claim 3 , wherein said water absorbent 
material comprises one or more of cotton , microfiber , and a 18. The device of claim 16 , wherein said plug member 
cotton / microfiber mixture . comprises an insertion portion insertable within said first 

5. The device of claim 1 , wherein said second surface , aperture and a handle portion coupled to and extending 
said third surface , and said fourth surface each comprise at orthogonally from said insertion portion . 
least one of flexible silicone or neoprene . 

a 

45 

a 

50 


